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Abstract. Aphid-aphidopliage community was studied in four regions of Poland. The sweep - 
-net technique and catch per unit time provide a representative picture of the species composi¬ 
tion if a series of 15-25 samples is used. In addition to Acyrthosiphon pisum (Harris), five 
groups of consumers are included to the community. Within two food chains, oligopkagous 
predators and parasites, 126 species were recorded. A new concept of the aphid-aphidopliage 
community structure has been developed. Among the dominant species there were 6 Coccinelli - 
dae , 7 Syrphidae and 3 Chrysopidae. On each site the community is enriched in local, accessory 
species. Among the parasites a high stability of occurrence was observed for the Aphidiidae. 
Gharipidae and Ceraphronidae . The species composition of the Aplielinidae is not stable. 
The number dynamics of aphids has two peaks: in the spring-summer period and in the autumn, 
The appearance of aphidophages is significantly correlated with the first peak. 
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1. INTRODUCTION 

1.1. Objective and scope of the studies 

The subject of the present paper is a community of species occurring in 
alfalfa cultures in Poland. Aphids represent its first link, predatory and parasitic 
species being the next links, which are directly or indirectly depended upon 
aphids used by them as a source of food. 

The studies on the cycling of toxic substances in natural and man-made 
ecosystems such as agrocoenoses, revealed that the concentration of the salts 
of heavy metals, radioactive elements and pesticides increased along food 
chains (Colinvaux 1973). Such regularity of the matter cycling in an ecosystem 
mostly threatens the last component of the food chain, i.e., man. In this respect 
searching for the ways of the limitation of pesticide application becomes of 
great importance. One of the ways of achieving this consists in studying zoo- 
coenoses of crop plants and determining wdiich of them contains sufficient biolo¬ 
gical reserves to limit and inhibit the increase in the numbers of pest populations. 
Therefore, recognition of the actual situation in this field for particular crops 
in various regions of the country represents an important goal concerned with 
plant protection, ecology and zoology. 

This paper involves faunistic and ecological aspects of the problems concerned 
with aphid-aphidophage community. The studied problems have been classified 
into three groups and each of them will be the subject of a separate paper. 
The first contains the studies of regularities and species structure of the system, 
as well as the data on phenology and population dynamics. The second, involves 
information on the genesis of the aphid-aphidophage system in alfalfa cultures 
in Poland and migrations of particular components within the agricultural 
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landscape. In the last part, the data will be presented concerning ecological 
interactions between the components of the system together with an analysis 
of the effects of action of predator and parasite in limiting the number of aphids. 

So far as it was possible, quantitative methods of the analysis of the structure, 
dynamics, genesis, bionomics and ecology of the system under study were 
used, which should account for better utilization of the presented conclusions 
when treatments concerned with plant protection are planned and also w r hen the 
ecological potential of aphidophages in integrated plant protection is used. 


1.2. State of research on the alfalfa fauna 
and its economic importance 

Alfalfa belongs to the most valuable papilionaceous plants grown for forage. 
The nutritive value of this plant is due to the high content of such compounds 
as proteins, vitamins and carotenes. The green parts of alfalfa after being 
dried are a valuable forage with protein content up to 18% (Plebanski 1970). 
In addition, the content of protein in alfalfa is higher than in other papiliona¬ 
ceous plants. Nowicki (1906) reports the following efficiency per ha obtained 
in 1960: 

bird’s-foot 275 kg 

clover 436 kg 

alfalfa 618 kg 

Efficiency of the crop may be readily increased by sowing in fertile soils 
and applying appropriate treatments. Under favourable conditions the efficiency 
of proteins can reach 1,500 kg/ha (Jelinowska et al. 1970). 

The contribution of alfalfa to the forage balance in the country is still 
increasing (Kieda 1963). Its total acreage increased from 127,000 ha in 1962 
to 248,000 ha in 1968, and a further increase is expected to 435,000 ha. Serious 
obstruction in increasing the efficiency of the culture is related to the develop¬ 
ment of cultures for seed, the efficiency of which may be very low (Mr6z 
1958, Ponikiewski 1958). This is caused by the harmful effect of alfalfa fau¬ 
na (Modzelewska-Jelinowska 1959), which comprises a number of insect 
species. Selection of the regions suitable for growing alfalfa for seeds as well as 
appropriate treat ments are of great importance. Alfalfa grown for forage is 
subjected to a heavy impact of insect pests, fungi, bacteria and virus diseases. 
Acyrthosiphon pisum is an active vector of alfalfa mosaic virus (Medicago 
virus 2) and one aphid may infect a number of alfalfa (W^gorek and Grela 
1968), because the virus can survive in the mouth apparatus of the aphid 
for 30 min. Other aphids, such as Tlierioapliis metadata , Myzus persicae and 
Aphis fabae, are of lesser importance in transmitting this virus. 

The importance of alfalfa as a forage plant has accounted for the develop¬ 
ment of many studies on its pests, especially during last 15 years. The most 
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attention was paid to the aphids occurring in alfalfa. During this time more 
than 50 reports were issued on the species composition, number dynamics, 
biology and racial differentiation of aphids and on the problems of transmitting 
viruses. In Poland A. pisum is the most frequent and abundant aphid in alfalfa 
cultures (Romankow 1963, Jasienska-Obrijbska 1964, Achremowicz 1965 
and 1966, Wijgorek and Ruszkiewicz 1968). This species is very common 
in Poland and cited from 1860 but Romankow (1963) was the first who paid 
attention to this species as a iwobable pest of alfalfa and emphasized the necessity 
of investigations in this direction. The literature on transmitting viruses by 
aphids in alfalfa crops is abundant (Berlinski 1964). The investigations carried 
out in Poland were concerned with species and racial composition of aphids 
living in cultivated alfalfa (Jasienska-Obrijbska 1964, Achremowicz 1965 
and 1966, Berlinski and Huculak 1965, W^gorek and Hejna 1968, W^gorek 
and Ruszkiewicz 1968), with their biological features (Staciierska 1965, 
Wijgorek 1968, Wijgorek and Hejna 1968), possibilities of control by cultiva¬ 
tion resistant varieties of alfalfa (Wijgorek and Czaplicki 1969) and with 
the possibilities of natural control (W^gorek and Ruszkiewicz 1968). 

As far as the number of publications is concerned, the studies on the herbivo¬ 
rous beetles being alfalfa pests should be mentioned in the second place. This 
problem is largely discussed by Tischler (1971). In Poland Opyrciialowa (1957) 
was dealing with harmful effects of the main pest of this group, Pliytonomus 
variabilis. For other phytophages such problems were studied as the role of the 
Nematoda (Paesler 1956, Deubert 1958), Tliysanoptera (Oettingen 1952, 
Schliepiiake 1961) and Diptera developing in root nodules (Micropezidae) 
(Muller 1957). In Poland mainly Contarinia medicaginis (Juchnowicz and 
Romankow 1958) and Heteroptera (Romankow 1955, 1959a, 1959b) were 
studied. A survey of alfalfa pests is given by Romankow (1960 and 1963). 

The third position is occupied by the investigations of insects pollinating 
alfalfa. These studies are most developed in Hungary (Moczar 1959, 1961 
and Benedek 1968). The mechanism of alfalfa pollination is very specific. 
The insects of an appropriate body weight and occurring sufficiently abundant 
are necessary. Lack of appropriate insects pollinating alfalfa results in a conside¬ 
rable decrease in seed yield. In Poland the study on this problem were conducted 
by Ruszkowski (1961b) and Anasiewicz and Warakomska (1969). 

The studies of a zoocoenotic character involving either the total fauna 
or only insects living on plants or in soil, were firstly conducted by Ciiauvin 
(1952) and Giunchi (1952). In Central Europe they were conducted in Hungary 
by Balogh and Loksa (1956) and Deseo (1961). In the German Federal Re¬ 
public the total fauna was analysed by Boness (1958), and in Czechoslovakia 
by Stusak (1962) and Obrtel (1968), who was mainly interested in the soil 
fauna. The biocoenotic composition and structure (Tischler 1971) presented 
in these analyses is far from being complete. So far 1000 species were recorded 
in alfalfa cultures and the role of dominant groups is recognized, while the 
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ecological interactions among particular components of zoocoenoses are less 
known. 

The recognition of the role of aphids as vectors of mosaic virus in alfalfa 
accounted for an analysis of the role of aphids themselves and of the group of 
species reducing aphids. The recognitions of the community structure is 
very old. Check-lists of predatory species used in practice in aphid control 
date since the Middle Ages, when ants were used for crop protection against 
aphids in the Arab countries. The aphid-aphidophage community in alfalfa 
cultures was less studied. An extensive survey of these problems is given in the 
materials from the symposium on the ecology of aphids, edited by Hodek 
(1966). 

Studies on the total aphid-aphidophage community are seldom conducted. 
A complete picture of the association is given by Bematjdiere et al. (1973) for vine¬ 
yard in France. The diagram of ecological relations presented there contains all 
biological components of the association recognized so far and contributing 
to the aphid reduction, and it can also be applied to other agrocoenotic 
communities. The results of the study on aphid-aphidophage communities 
in Poland are analysed by Wengris (1964, 1968), detailed data on quantitative 
proportions within coccinellids on alfalfa are reported by Euszkowski (1961a) 
and by Pruszynski and Lipa (1971). Much less known is the species composi¬ 
tion and numbers of Syrphidae . The role of aphidophagous fungi in aphid 
control is roughly estimated because the identification of species occurring 
there is difficult to do. 

In recent years many investigations are made on parasitic Hymenoptera 
living in A. pisum. This is due to the fact that attempts are made to use parasitic 
Hymenoptera in the control of the aphids which are the pests of papilionaceous 
plants. On the other hand, A. pisum and its parasites are a suitable object 
for studying the aphid-parasitic Hymenoptera association. Attempts to use parasi¬ 
tic Hymenoptera in A. pisum control were mainly made in North America, where 
this species can cause disasters (W14CKOWSKI 1961). They consisted in the intro¬ 
duction and acclimatization, first in the United States then in Canada, of A. pisum 
parasites such as Aphidius smithi and A. ervi. The literature on the first and 
later periods of introduction and acclimatization of the cited species is relatively 
abundant. Its survey up to 1967 is presented by Stary (1970). From the next 
reports that of Campbell and Mackauer (1973) should be mentioned. Attempts 
to introduce A . smithi were also made in Europe (W14CKOWSKI and W14 CKO- 
wska 1961, Stary 1971b). The other kinds of the studies, i.e., that analysing 
A. pisum and parasitic Hymenoptera associated w r ith it, in order to get a deeper 
insight into the „host (aphid)-parasitic Hymenoptera ” association, are conducted 
in Europe, especially in Czechoslovakia. These are mainly Stary’s papers 
or the works initiated by him. They are concerned with various problems, 
such as the species composition of parasites living in A . pisum , and their hosts 
(Hozak 1970, Stary 1972), population problems of A. pisum and Apliidius 
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ervi (Hozak 1970, Stary 1968a, 1968b, 1969a-, 1969b, 1971a), and integrated 
methods of the biological control of aphids (Stary 1969c, 1970, 1973). 

Data on the parasites of A. pisum in alfalfa in Poland can be found in Pie- 
karczyk and W^gorek (1965) or W^gorek and Ruszkiewicz (1968). 

In so far available literature on parasitic Hymenoptera living in A. pisum 
mainly the primary parasites of the family ApMdiidae are discussed. Hyperpara¬ 
sites are not taken into account in the majority of papers and in few of them 
they are marginally analysed (Boness 1958, Stusak 1962, Obrtel 1969, Hozak 
1970, Stary 1971a, Bournoville 1973). This results from a poor knowledge 
of their systematics and also from the method applied, which consists in the 
calculation of parasitization rate basing on the dissection of collected aphids. 

Although there is abundant literature dealing with the alfalfa fauna, pests 
and useful organisms, the data on the sjiecies composition of zoocoenoses, 
ecological interactions within the community and on the effects of the whole 
community of predatory and parastic species on number, dynamics and reduc¬ 
tion of aphid population occurring in the alfalfa cultures in Poland, are not preci¬ 
sely known. 


2. STUDY AREA, METHODS AND MATERIAL 

2.1. Characteristics of the study area 

The studies were carried out in four plots located in three distinct landscape 
zones (Kondracki 1969): Middle-Mazovian Lowland (Chylice, Lomna), South¬ 
ern Great-Poland Lowland (Golkowice, and Ciecierzyn where the comparative 
material, mainly concerning the Syrphidae , Avas collected) and Little-Poland 
Upland (Czechow). Due to such location of the plots, coupled with high homo- 
genity of entomological material, it was possible to obtain information on the 
aphid-aphidophage community of the main areas of the alfalfa cultures in Poland 
which are mainly situated on lowlands and uplands. 

Chylice near Jaktorow (the district of Grodzisk Maz., the province of War¬ 
saw). Natural landscape of this zone consists of periglacial lowlands generally 
covered with pine forests. Waters occur in tiers and their surface system is 
rather sparce. The alfalfa cultures under study were located on the area belonging 
to the Experimental Agricultural Department of the Agricultural Academy 
in Warsaw. They cover about 6 ha and Avere situated in an open area, among 
other crops, far from trees and shrubs, about 1 km to the west of the farm 
buildings. These alfalfa cultures Avere moAAm three times a year. Soil was of 
mosaic character and Avas composed of sandy and black soils of the classes 
IYa and IVb. 

Lomna (the district of NoAvy Dwor Maz., the province of WarsaAA^). Natural 
landscape is formed of alluvial, terraces where meadow vegetation predominates 
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and ground water-table is high. Alfalfa cultures under study were located at the 
State Agricultural Farm Lomna within a complex of crop fields bordered by 
Warsaw-Gdansk road, a way towards the farm and by the fields of Lomna. Soils 
are silt alluvial mud of the classes Ilia and Illb. Several plots located close 
to each other were under study. In close vicinity to them there were belts 
of trees along the road and among the fields and a park near the farm buildings. 
The Vistula flows at a distance of one kilometre to the east. It is bordered 
by dikes with a belt of pastures on the outer side. At the same distance to the 
west there is the border of the Kampinos Forest. 

Golkowice and Ciecierzyn (the district of Kluczbork, the province of 
Opole). Natural landscape of that region consists of alluvial terraces with 
a high water-table. It is covered with meadow vegetation mostly on alluvial 
and sandy soils. The alfalfa field at Golkowice had 8 ha. It belonged to the 
State Agricultural Farm Byczyna (Kostow). The shape of the field was almost 
triangular. One side of it was bordered by a railway and the remaining sides 
by two roads, including one with very intensive traffic. Soils are loamy sands 
belonging to the class Illb. During the study period alfalfa was mown gra¬ 
dually by belts, so a great deal of herbage was always growing in the field 
and provided shelters for the insects from the mown parts of the fields. This 
accounted for rapid restoration of insect population on new alfalfa shoots. In 1973 
additional materials were collected from a 20 ha alfalfa culture located among 
crops, mainly grains, in vicinity to Ciecierzyn. 

Czechow (the district of Pinczow, the province of Kielce). Natural upland 
lanscape is formed of carbonate rocks. Underlying rock is chiefly composed 
of limestone, sand and Pleistocene gravel. Rendzina is the dominant type of 
soil. Plant cover is mainly composed of ruderal vegetation. Alfalfa was grown 
on a relatively narrow belt of 2 ha located at a village way and passing 50 
m along buildings and orchards and then crossing various crops. Seminal alfalfa 
cultivated there was sawn in rows and the yield was taken once a year, at 
the end of August. Soils are included to the classes Illb, IVa and IVb. 


2.2. Methods 

The methods of faunistic and quantitative evaluation of insect poiiulation 
occurring in alfalfa cultures are still under discussion. In 1952-1972 twelve 
techniques of material collecting were proposed. The highest number of pro¬ 
posals was concerned with the methods of epiphytic fauna estimation. These 
are: 1. sweep-net, 2. quadrat count, 3. selector, 4. suction sampler, 5. bioceno- 
meter. The sweep-net was most frequently used from the above mentioned 
techniques. Balogh and Loksa (1956) recalculated per unit area the data 
obtained by this method, although the reliability of the sweep-net data was 
called in question a long ago (De Long 1932), and quantitative analyses (Geo- 
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madzka and Teojan 1967) show that complete catch of the fauna on alfalfa 
by this method is impossible. Boness (1958) and Deseo (1961) used this method 
to estimate species composition, and Satjgstad et al. (1967) have shown that 
for different phytophagous species (Acyrthosiphon pisum , Empoasca fabae and 
Philaenus spumarius) definite pairs of factors have a decided effect on the 
results. The common use of the sweep-net method in ecological studies is due 
to the simplicity of the devices and relatively rapid sampling. Quadrat count, 
which was applied in alfalfa cultures by Balogii and Loksa (1958), is not 
frequently used because sorting one sample in the field takes up to two hours. 
Suction sampler (Chauvin 1952) automatically collecting fauna is very selective 
and the obtained results can not be even approximately related to the unit 
area. Also photoeclector is of little value for epiphytic fauna estimation (Geo- 
madzka and Teojan 1967). As far as large and actively flying insects are con¬ 
cerned, almost all methods used are unsatisfactory, the most accurately and 
rapidly obtained being the results of the catch per unit time (Balogii 1958). 
The estimate of relative numbers of flying or migrating insects can be obtained 
by means of yellow cups covered with glue (Chauvin 1952, Boness 1958). 
Both these methods, however, are very selective. The degree of the reduction 
of aphid population by parasites as well as superparasitism can be estimated 
by rearing the parasites of aphids and other insects involved in the apliid-aphido- 
phage community. 

The following methods were used in the presented studies: 

1. Sweep-net. Samples were taken with a standard sweep-net having 
a steel frame and cloth bag. A set of 25 sweeps was taken as one sample. Eight 
samples of aphids were taken and ten samples of other groups of the fauna 
on alfalfa. Materials were removed from the sweep-net to cloth bags, and then 
sorted by hand in the laboratory. 

2. Quadrat counts. Plots 0.5 m in length and 0.25 m 2 area were bordered 
with a cord fastened with four pegs driven into the ground. Animals were 
collected in situ. One set contained ten samples. 

3. Catch per unit time. It was used to collect Syrphidae at Chylice, Cie- 
cierzyn, Czechow and Lomna in 1973. Animals were stalked, all specimens 
observed during 15 minutes being caught. One set contained 30 samples. 

4. Yellow cups. It was used as a supplementary method to estimate the 
species composition of aphids and some aphidophages. This method can 
not be used when Chrysopidae , Coccinellidae and Syrphidae are studied since 
the results depend on the position of the cup and a number of different insects 
is atracted (Chauvin 1966), aphidophages being less attracted than other 
insects. 

5. Bearing of aphids. To determine the degree of aphid infestation with 
parasites, mummified specimens were collected and kept on a Petri dish till 
hatching of parasites. Data on the infestation of Syrphidae with parasites were 
obtained by keeping larvae and pupae in the laboratory. 
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Sweep-net method was used in all study plots in 1971-1972 and partly 
in 1973. The quadrat count was used in preliminary investigations at Chylice, 
and then it was not longer used because of little efficiency and prolongation 
of the sampling time in the field. 

In 1971-1972 samples were taken every ten days throughout the growing 
season to study the phenology of particular components and number dynamics. 

2.3. Material 

Using the above mentioned methods a total of 137,410 aphids, 383 green 
lace-wings ( Chrysopidae ), 2,901 lady birds ( Coccinellidae ), 2,742 hover-flies 
(Syrpliidae), 5,331 spiders (Araneae) and 4,183 parasitic Hymenoptera was 
collected. A detailed analysis of the material, including classification, localities 
and years, is presented in Tab. I. 

Table I. The collected material 


Taxonomic 

group 

Chylice 

Golko- 

wice 

Ciecie- 

rzyn 

Czechow 

Lo- 

mna 

Total 

1971 

; 1972 

j 1973 

1972 

1973 

1972 

| 1973 

1973 

Aphididae 

12,860 

54724 

— 

59,228 

— 

10,598 

— 

— 

137,410 

Chrysopidae 

60 

50 

— 

152 

4 

93 

5 

19 

383 

Coccinellidae 

486 

758 

— 

784 

69 

241 

13 

550 

2,901 

Syrphidae 

237 

100 

551 

301 

207 

56 

345 

945 

2,742 

Aphidiidae 

740 

538 

— 

1,165 

— 

348 

— 

— 

2,791 

Aphelinidae 

25 

3 

— 

— 

— 

— 

— 

— 

28 

Cliaripidae 

377 

101 

— 

196 

— 

77 

— 

— 

751 

Pteromalidae 

99 

226 

— 

23 

— 

113 

— 

— 

461 

Ceraphronidae 

72 

29 

— 

28 

— 

22 

— 

— 

151 

Ichneumonidae 










(Diplazon- 










tinae) 

274 

67 

— 

128 

— 

19 

— 

— 

488 

Araneae 

901 

1,918 

- 

1,572 

- 

940 

- 

- 

5,331 

Total 

16,131 

58,514 

551 

63,577 

280 

12,507 

363 

1,514 

153,437 


2.4. Adequacy of the material 

Some investigators include agrocoenoses to the biocoenoses impoverished 
as a result of intensive agricultural treatments and exportation of assimilated 
energy beyond the crop fields in the form of yields. We have not any detailed 
comparative data on the species abundance in natural biocoenoses but the 
analysis of the data on the fauna occurring in the alfalfa cultures in Europe 
and California indicates that about .1000 species of animals live there (Tischler 
1971), the species diversity being higher in southern Europe than in central 
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Europe. Any total zoocoenosis has never been examined, the communities 
of species being more often the subject of study, including as a starting point 
the phytophagous group with definite type of food relations to alfalfa, e.g. 
related to the root nodules or grazing leaves and stems or sucking, etc. 

The analysed aphid-apliidophage system is also very diversified. Four 
groups of organisms feeding on aphids are distinguished: 

1. parasitic fungi (Thoizon 1970); 

2. predatory bugs of the families Anthocoridae and Miridae (Strawin- 
ski 1964); 

3. parasitic Hymenoptera which form a complex of parasites and super¬ 
parasites ( Aphelinidae , Aphidiidae , Charipidae , Ceraplironidae and Pteromalidae)) 

4. oligophagous predators feeding on aphids only ( Coccinellidae , Chrysopi- 
dae , Syrphidae , Cecidomyiidae , Chamaemyiidae) and a large group of predatory 
and parasitic species associated with them that forms the next links of the 
food chain. 

Neither fungi nor predatory bugs were analysed, but parasitic Hymeno¬ 
ptera (group 3) and the majority of oligophagous predators (group 4) were 
discussed. The contribution of the analysed species to the reduction of the 
aphid population is of basic importance in Poland. 

Adequacy of the collected materials. The determination of the completeness 
of the species composition of particular groups depends on the sampling techni¬ 
que, and can be determined using the Arrhenius curves relating the number 
of species to the number of samples. Mass collection of Syrphidae makes it pos¬ 
sible to compare the efficiency of two sampling techniques in order to estimate | 
the species composition (Fig. 1). The number of species of aphidophagous Syrplii- I 
dae recorded in the cultures under study ranged from 5 to 9. A similar number ! 
of species was found using both sweep-net and stalking techniques. To determine 
the full composition of syrphid species on alfalfa using catch per unit time, 
a set of 6-10 samples is sufficient, while a set of sweep-net catches should 
contain twice as much of samples (Fig. 1). Sweep-net method for shy and well 
flying insects such as Syrphidae is also much less efficient than stalking method; 
823 specimens of aphidophaqous Syrphidae were recorded in 770 sweep-net 
samples, while 1,962 specimens were found by 170 catches per unit time. The 
three techniques applied revealed the following numbers of specimens per 
sample: 


1 . 

catch per unit time 

11.5 

2. 

sweep-net 

1.1 

3. 

biocenometer 

0.3 


Nor the results obtained by „yellow cup” technique were satisfactory 
and after preliminary sampling this method was not longer used. These unsatis¬ 
factory results are in accordance with those obtained by Couturier (1973) 
in orchards and meadows in France and by Roth and Couturier (1966) in 
alfalfa cultures. 
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Fig. 1. Tlio relationship between the number of samples and the number of the aphidopha- 
gous Syrphidae species caught in the alfalfa cultures; a — Lomna 1973, b — Chylice 1973, 
c — Golkowice 1972, d — Czeehow 1973, e — Ciecierzyn 1973. a, b, d, and e — data from 
the catches per unit time, c — data from the sweep-net. 

Aphids were caught by the sweep-net, using a set composed of 8 samples, 
and in addition, the plants were examined. Two species were recorded in the 
crops, with Acyrthosiphon pisurn as a predominating and usually the only 
representative of the group. It was present in all samples. 



Fig. 2. The effect of the number of samples on the catch of the Coccinellidae species in the 
alfalfa cultures at Golkowice 1972; a — data for the whole growing season, b — samples 

taken in May. 

http://rcin.org.pl 













310 


It. Barikowska ct al. 


12 



Fig. 3. The effect of the number of samples on the catch of the Chrysopiclae species at Golko- 
wice in June (b) and July (a) 1972. 


Species composition of Coccinellidae was estimated by the sweep-net 
technique. If sampling is continued throughout the season, a set of ten samples 
is sufficient, while when made only once it does not provide fully reliable results 
even if 25 sweep-net samples are taken (Fig. 2). 

The Chrysopidae in the crops under study were represented by three species 
belonging to the genus Clirysopa. The full picture of the species composition 
depends on the domination structure of the community (Fig. 3). Only one, 
predominating species (Clirysopa carnea) is always present in the sets of catches 
composed of 4-5 samples. The densities of the remaining two species occuring 
on the alfalfa are so low that a set of 25 samples is needed to find them. 



Number of sampLes 

Fig. 4. The effect of the number of samples on the catch of the parasitic Hymenoptera 

species. 
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Parasitic Hymenoptera of small body size are represented in the material 
by 25 species, a half of which occurs in alfalfa crops only occasionally, as 
separate individuals. The full representation of the common species (Fig. 4) 
is reached in a set of sweep-net catches containing 15-25 samples. 

When the series of catches are made every 10 days and 10 samples of the 
series are used, three successive sets of catches are sufficient to obtain fully 
representative data on the aphid-aphidophage community. 

3. STRUCTURE OF THE FAUNA 


3.1. Species composition 


A total of 126 species has been collected in the alfalfa cultures under study. 
Particular systematic groups were identified by the following specialists: 


J. Wagner, M.Sc. 

Dr. W. Mikolajczyk 
Dr. E. Bankowska 
Dr. E. Kierych 
H. Garbarczyk, M. Sc. 
Dr. H. Szczepanski 
A. Sawoniewicz, M.Sc. 
H. Punda, M.Sc. 


— Aphididae 

— Chrysopidae , Coccinellidae 

— Syrphidae 

— Aphidiidae , Cliaripidae 

— Proctotrupoidea 

— Aphelinidae , Pteromalidae 

— Ichneumonidae 

— Aranei 


Determinations of the Coccinellidae were verified by Dr. R. Bielawski, and those 
of the Aranei by Dr. W. Star^ga. The authors are grateful to them. 

The full list of the identified species is cited below. 


Aphididae 

Acyrthosiphon pisum (Harr.) 
Therioaphis trifolii (Mon.) 

Chrysopidae 

Chrysopa carnea Steph. 

„ commata Kis et tJjHEL. 

„ phyllocliroma Wesm. 


Coccinula quatuordecimpustulata (L.) 
Hippodamia tredecimpunclata (L.) 
Propylaea quatuordecimpunctata (L.) 
Rhyzobius litura (F.) 

Sospita vigintiguttata (L.) 

Tythaspis sedecimpunctata (L.) 

Syrphidae 


Coccinellidae 
Adalia bipunctala (L.) 

Adonia variegata (Goeze) 

Anisosticta novemdecimpunctata (L.) 
Coccinella quinquepunctata L. 

„ septempunctata L. 


Melanostoma mellinum (L.) 
Pipizella varipes (Meig.) 
Platycheinis albimanus (F.) 

„ angustatus (Zett.) 

„ clypeatus (Meig.) 

„ peltatus (Meig.) 
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Scaeva pyrastri (L.) 

Sphaerophoria rueppelli (VVied.) 

„ scripta (L.) 

„ taeniata (Meig.) ( = me- 
nthastri L.) 

Syrphus balteatus (Deg.) 

„ compositarum Yer. 

„ corollae F. 

„ latifasciatus Macq. 

„ luniger Meig. 

„ ribesii (L.) 

„ torvus O.-S. 

„ vitripennis Meig. 

Ichneumonidae 

Diplazon laetatorius (F.) 

Enizemum ornatum (Grav.) 

Homotropus nigritarsus (Grav.) 

„ signatus (Grav.) 

„ tarsatorius (Panz.) 

Promethes sulcator (Grav.) 

Suss alba dorsalis (Holmgr.) 

„ pulchella (Holmgr.) 

Syrphoctonus biguttatus (Grav.) 

Syrphopliilus bizonarius (Grav.) 

Tymmophorus rufiventris (Grav.) 

Aphidiidae 

Aphidius ervi Hal. 

„ picipes (Ness.) 

„ urticae Hal. 

Praon barbatum Mack. 

Aphelinidae 

Aphelinus asychis Walk. 

„ chaonia Walk. 

„ hordei Kurdj. 

„ humilis Merc. 

Aphelinus kurdjumovi (Merc.) 

„ varipes (Foerest.) 

Charipidae 

Alloxysta crassa (Cameron) 

„ scutellata Kieff. 


Gharips fracticornis (Thoms.) 

„ victrix (Westw.) 
Pezophycta cursor (Hart.) 

Geraphronidae 

Dendrocerus bicolor (Kieff.) 

„ carpenteri ( Curt. 
„ puparum (Boh.) 

Pteromalidae 

Asaphes suspensus (Nees) 

„ vulgaris Walk. 
Coruna clavata Walk. 
Pachyneuron aphidis (Bciie) 

„ umbratum Del. 

j Eulophidae 

Tetrastichus sempronius Erd. 

Tetragnathidae 
Pachygnatha clercki Sund. 

„ degeeri Sund. 
Tetragnatha extensa (L.) 

„ Montana Sim. 

„ obtusa C. L. K. 

„ pinicola L. K. 

Araneidae 

Aculepeira ceropegia (Wlk.) 
Araneus angulatus Cl. 

„ diadematus Cl. 

„ quadratics Cl. 

Araniella cucurbitina (Cl.) 
Cyclosa conica (Pall.) 

„ oculata (Wlk.) 
Cyphepeira patagiata (Cl.) 

Mangora acalypha (Wlk.) 
Neoscona adianta (Wlk.) 
Nuctenea umbratica (Cl.) 
Singa hamata (Cl.) 

„ pygmaea (Sund.) 

Thomisidae 
Diaea dorsata (F.) 

Misumena vatia (Cl.) 
Philodromus aureolus (Cl.) 

,, collinus C. L. K. 
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Tibellus maritimus (Mge.) 

„ oblongus (Wlk.) 

Xysticus cristatus (Cl.) 

„ koclii Th. 

„ ulmi (Haiin) 

Theridiidae 

Enoplognatlia ovata (Cl.) 

Neottiura bimaculata (L.) 

Steatoda bipunctata (L.) 

Theridion impressum L. K. 
„ pictum (Wlk.) 

„ sisyphium (Cl.) 

„ tinctum (Wlk.) 

Lycosidae 

Tarentula pulverulenta (Cl.) 

Clubionidae 

Clubiona neglecta O. P.-C. 

„ stagnatilis Kulcz. 
„ subsultans Tn. 


Salticidae 

Evarcha falcata (Cl.) 

Salticus cingulatus (Panz.) 

Linyphiidae 

Araeoncus crassiceps (Westr.) 

„ humilis (Bl.) 

Bathypliantes gracilis (Bl.) 
Entelecara congenera (O. P.-C.) 
Erigone air a Bl. 

„ dentipalpis (Wid) 
Linyphia triangularis (Cl.) 
Meioneta rurestris (C. L. K.) 

„ tenera (Mge.) 

Microlinyphia pusilla (Sund.) 
Neriene peltata (Wid.) 
Oedothorax apicatus (Bl.) 
Pelecopsis paralella (Wid.) 
Porrhomma pygmaeum (Bl.) 
Savignya frontata Bl. 
Trematocephalus cristatus (Wid.) 


3.2. Structure of the aphid-aphidophage community 


3. 2. I. Components of the community 


Structural and, in particular, functional analysis of the community of specie 
depending on the same food resources faces a number of difficulties recently. 
The system of zoocoenological units may be used as a basis of such an analysis 
but, in fact, the current systems of classification (Tischler 1919) neglect 
the criteria of biotic relations among the species. Either the spatial structure 
of the biocoenosis or a definite taxonomic unit is the main subject of methodo¬ 
logical analyses (Balogh 1958). 

As far as the study of energy flow are concerned, the models of the structure 
of ecological systems involve either energy flow through the population (Petru- 
sewicz and Macfadyen 1970) or the distribution of energy in ecosystems 
(Odum 1969). None of the mentioned models, however, can be applied when 
the systems containing dozens of species with various biotic relationships 
are analysed. The analysis of smaller ecological systems may be based on a 
concept of the food chain or food web (Elton 1927) or competitive system 
(Tarwid 1952). Each of the mentioned components of the ecological structure 
of a biocoenosis represents an incomplete picture of the relationships. The 
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Fig. 5. The schematic representation of relations within a food chain. P — producers, H — 
herbivores, C x — oligophagous predators association, C 2 — association of their predators 
and parasites, C s — association of polyphagous predators, C 4 — carnivores of a higher 
trophic level. The solid arrows indicate the main direction of energy flow, the dashed arrows 
indicate the. parallel exploitation .of the chain. 
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food chain concept enables the determination of the possibilities of exploitation 
(Phillipson 1969) but it is not appropriate for analysis of multi-component 
links and assumes only one way of energy flow. The food web concept provides 
the most complete picture of the relations within a community. The first model 
of the food web in aphid-aphidophage community was presented by Eichards 
(1926) for pine forests. Application of this concept to the agroeoenoses does 
not yield good results, as it can be seen from the results obtained by Tischler 
(1971). The food webs of alfalfa and clover entomofauna represent systems of food 
chains blindly ended which, from the point of view of the closed energy circuit 
principle, is a misleading picture of the ecological system. 

In the present paper a combined set of ecological units within the com¬ 
munity is applied. The starting point for this approach is the concept of homeo¬ 
stasis of ecosystems (Trojan 1974), according to which three structural 
webs overlap one another within a biocoenosis. These are trophic, competitive 
and paratrophic webs. Only two first types of the webs have been identified 
and introduced to the model. The concept of a trophic web is based on the 
concept of a food chain; the succesive links (trophic levels) have been distinguis¬ 
hed according to the results of the studies on the ecosystem productivity. In 
this model alfalfa represents the level of producers (P), Acyrtosiphon pisurn 
is the level of herbivores (II.) The other species are different levels of consumers 
(Ci-C 4 ). Within each link of the chain there is a group of species occupying 
the same ecological niche, i.e., utilizing the same food resources and having 
common predators. According to the concept presented by Tarwid (1952) 
the competitive association represents a similar ecological system. The chain 
system, even supplemented by competitive association is a biological fiction 
because many species influence some successive trophic levels. The energy 
flow along a food chain is accompanied by parallel exi>loitation due to the 
groups of omnivorous species and polyphagous predators. A scheme for these 
relationships is presented in Fig. 5. 


3. 2. 2. Primary consumers (Cj) 


The species of heterotrophes directly and indirectly feeding on aphids 
form a complex system, within which five groups of primary consumers can 
be distinguished: 

1. Omnivore and polyvore species, 

2. Polyphagous predators, 

3. Oligophagous predators, 

4. Oligophagous parasites, 

5. Parasitic fungi. 

1. Omnivore and polyvore species. In alfalfa cultures this group includes 
representatives of three taxonomic units: earwigs ( Dermaptera ), bugs (Miridae) 
and ants ( Formicidae ). http://rdn.Org.pl 
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Forficula auricularia occurs commonly on alfalfa due to a suitable micro¬ 
climate in these crops. Aphids occurring in alfalfa crops are only supplementary 
food in its diet (Wen gris 1968), so its contribution to the control of aphid popula¬ 
tion is insignificant. 

Ecological niche of Miridae in agrocoenoses is under discussion. Lygus 
pratensis and L. rugulipennis are the main representatives of this group. These 
species are cited as pests of crop plants. Ten years ago Strawinski (1964) 
included them to apliidophages; their role in aphid control is significant in 
potato crops (Galecka 1964, 1966), but when the density of aphids is low, they 
also destroy the eggs of the Colorado Beetle (Trojan 1968). To estimate the 
contribution of this group to Acyrthosiphon pisum control, it is necessary to 
study the ecological position of this species within the community.' 

Ants (Formicidae) are represented only by one species (Lasius niger) in 
alfalfa cultures and its relation to A. pisum is not known so far. 

2. Polyphagous predators. The predatory families of Heteroptera and 
spiders should be included to this group. 

The following species of predatory Heteroptera are common in alfalfa 
cultures: Anthocoris nemorum (L.), Fabis ferns (L.), F . pseudoferus Rem., 
F. rugosus (L.), Orius niger Wolff., 0. minutus (L.) and 0. majusculus Reut. i 
The majority of them is cited by Strawinski (1964) as predators of aphids. j 
The number of predatory Heteroptera in agrocoenoses and their role in aphid 
control have not been accurately estimated. 

Seven common species of web spiders and five species of wandering spiders 
belonging to different families occur in alfalfa cultures. Both the ecological 
groups of spiders probably play an important role in aphid control, but so far 
only the role of web spiders in aphid control has been determined (Kajak 
1965). Web and wandering spiders of the aphid-apliidophage community are 
the regulators of numbers that do not influence a definite link of the food 
chain or trophic level but act as a system parallel to the food chain and exploit 
it throughout the whole length. 

3. Oligophagous predators. This group contains five families of insects 
among which all species of Chrysopidae and Chamaemyiidae , some subfamilies of 
Syrphidae , several genera and species of Coccinellidae are oligophagous aphido- 
phages. The most numerous components of this group comprises 16 species 
of Syrphidae , Coccinellidae and Chrysopidae. Their representatives constitute 
the bulk of the community and have a decisive influence on the size and control 
of aphid population in alfalfa cultures. 

4. Oligophagous parasites. The main role is played by 10 species of Hymeno- 
ptera (Aphelinidae and Aphidiidae ). The contribution of this grouj) to the 
control of Acyrthosiphon pisum on alfalfa is significant. 

5. Parasitic fungi. Acyrthosiphon pisum is parasitized by six species of 

fungi of the genus Entomoplithora (Thoizon 1970), the occurrence of which in 
Poland has been recorded or is very probable. The contribution of this group 
to A. pisum control is determine. 
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Fig. 6. Probable contribution of different factors to the control of the Acyrtosiphon pisum 
population (dashed area) in the alfalfa cultures. 


The relation of the primary consumers to A. pisum and then’ contribution 
to the control of A. pisum population (Fig. 6) depend on the character of a parti¬ 
cular group. 


3. 2. 3. The chain of oligophagous predators 

The most important component of aphid-aphidophage community, which 
has the highest contribution to aphid control in alfalfa cultures is the chain 
of oligophagous predators. It involves six links, including five heterotrophic 
ones (Fig. 7). 

Oligophagous predators (Cj). The first link of the food chain involves 
three families of insects. Among them the Syrphidae were represented by the 
highest number of species and the Coccinellidae were the most numerous, as 
their numbers contributed to over two-tliird of the total number of this trophic 
level (Tab. II). These proportions were assessed basing on the data obtained 
with the sweep-net method in 1972. 

Coccinellidae as aphid predators were the subject of many studies (Tischler 
1971). Among 11 species ^t^V/P£irf)W§ l .p 1 l 5ro P s Poland, five were 
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Fig. 7. The composition of oligophagous predator food chain in the aphid-aphidophage 

, community. . 
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accessory species and the numbers of each of them did not exceed one per 


cent. There were six dominant species: 

1. Propylaea quatuordecimpundata 62.7 % 

2. Coccinella septempunctata 21.3 % 

3. Coccinula quatuordecimpuslulata 6.7 % 

4. Hippodamia tredecimpunctata 3.5% 

5. Tythaspis sedecimpundata 2.8 % 

6. Adonia variegata 2.1% 


It is evident that P. quatuordecimpundata and G. septempundata are the 
most important species and can be included to eudominants; they both contri¬ 
bute to 84 % of the total number of this trophic level. Very similar percentage 
contribution of both these species in alfalfa crops of different regions of Poland 
is reported by Ruszkowski (1961 a) and Pruszynski and Lipa (1971). A similar 
species composition in alfalfa crops is reported from the whole central Europe 
(Deseo 1961, Balogh and Loksa 1956, SttjSak 1962 and Obrtel 1969); 
some differences in the contribution of accessory species can be observed in 
the countries south of Poland. 


Table II. Quantitative relations within the oligo 
phagous predators association 


Family 

Number of 

Per cent of individuals 

species 

in sweep-net catches 

Chrysopidae 

3 

11.63 

Coccinellidae 

11 

70.34 

Syrphidae 

18 

18.03 


The Syrphidae as a group of aphidophages controlling aphids on alfalfa 
are less known. Vague references to hover-fly larvae preying upon aphids 
together with lady birds and lace-wings larvae predominate. Only Boness 
(1958) and StuSak (1962) have mentioned some species of aphidophagous 
Syrphidae found on alfalfa. They have not reported, however, any more detailed 
data neither on numbers nor on domination structure in these species. Among 
the species reported by Boness, Melanostoma mellinum , Sphaerophoria scripta , 
Syrphus balteatus and Platycheirus sp. belong to „alfalfa aphidophage commu¬ 
nity” while Lasiopticus pyrastri must have been included occasionally as this 
species is associated with trees and frequently occurs in orchards. StuSak 
has mentioned five species found in alfalfa crops in Czechoslovakia, including 
Melanostoma scalare, which is common in southern Europe but in Poland 
occurs occasionally and has never been found in alfalfa cultures. 

During the three-year study period (1971-1973) on the structure of aphids- 
-aphidophage communites, 18 ajjhidophagous Syrphidae species were found 
in all alfalfa cultures under study in Poland. Among them seven dominants 
have been distinguished, i.e., the species the numbers of which exceed one 
per cent of the total number Wt^3^/^|f|/i#tC|,j^ught: 
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1. Melanostoma mellium 

2. Spaerophoria scripta 

3. Platycheirus clypeatus 

4. Sphaerophoria taeniata 

5. Platycheirus peltatus 

6. Syrphus corollae 


28.0% Eudominants 

10.2 % 

5.7 % Dominants 
5.6% 

3.9% Subdominants 
3.6%. 


41.5% 


7. Syrphus balteatus 


The remaining 11 species found on alfalfa are accessory species occasionally 
visiting alfalfa cultures from adjacent fields or trees. 

The lace-wings occurring on alfalfa are much less known. Two species 
were recorded in Czechoslovakia (Zeleny 1965), one in Hungary (Balogii 
and Loksa 1956), one in German Federal Republic (Boness 1958). Three species 
of the genus Chrysopa found in Poland occur in the following proportions: 


1. Chrysopa carnea 

2. Chrysopa phyllochroma 

3. Chrysopa commata 


87.9% 

6 . 8 % 

5.3% 


The composition of the association on alfalfa is sparse, Ch. carnea being the 
dominant species and often found on alfalfa. 

Oligophagous parasites (C 2 ). This link of the food chain contains a number 
of parasitic Hymenoptera and Diptera specialized in the control of definite 
species belonging to the preceding link of the chain. Among the parasites of 
the Syrphidae , the species are cited from the following families: Ichneumonidae 
(Diplazontinae), Pteromalidae ^and Ceraphronidae . In the collected material 
there is a number of the parasites of the Syrphidae belonging to Diplazontinae , 
eight of them being dominant species: 


1. Promethes sulcator 

2. Sussaba pulchella 

3. Homotrophus signatus 

4. Diplazon laetatorius 

5. Syrphophilus bizonarius 

6. Syrphoctonus biguttatus 

7. Homothrophus nigritarsus 

8. Sussaba dorsalis 


38.7 % 
24.9% 

13.8 % 
8 . 6 % 
5.5% 
4.1% 
1.3% 
1 . 0 % 


The Pteromalidae infesting aphidophagous Syrphidae are represented by 
one fairly common species, Pachyneuron umbratum , as well as by Asaphes 
vulgaris and A . suspensus . Among the Ceraphronidae , Dendrocerus puparum 
parasitizes Syrphidae larvae. 

The parasites of the Chrysopidae involve Hymenoptera of the families 
Pteromalidae , Eulophidae , Scelionidae and Heloridae. Parasites of the genus 
Pachyneuron (Pteromalidae) and Tetrastichus sempronius ( Eulophidae) were 
recorded. 
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The Goccinellidae are parasitized by Hymenoptera: Pteromalidae , Braconidae , 
Encyrtidae and Eulopliidae , and also by Diptera: Phoridae and Tacliinidae 
(Klausnitzer 1967). In the present inwestigation these parasites are not 
recorded. 

Tertiary predators (C 3 ). The third link of the food chain includes predators 
with low food specialization. These are spiders. In alfalfa cultures in Poland 
this group is represented by 58 species and is characterized by a great species 
diversity as compared with other groups. Due to their low food specialization 
spiders prey upon all preceding links of the heterotrophic chain (II, C 1? C 2 ). 
Therefore, they may be defined as a system paral ely utilizing preceding links 
of the chain. The activity of spiders is concerned with two phases of the compo¬ 
nents of three links. Web spiders prey upon migratory phase because they 
catch alate insects during migratory flights; they prey on aphids (Kajak 1965), 
chrysopids, coccinellids and syrphids as well as on their parasites. Wandering 
spiders prey upon productive jdiase” of the mentioned components of the 
system; but predation of wandering spiders on aphids is very poorly proved. 

The community of the web spiders is composed of seven dominant species, 
the numbers of which exceed 1 per cent of the total number of individuals 
collected in this group. These are: 


1. Erigone atra ( Linyphidae) 

2. Erigone dentipalpis (Linyphidae) 

3. Singa hamata (Araneidae) 

4. Mangora acalypha (Araneidae) 

5. Theridion sissyphium (Theridiidae) 

6. Aculepeira ceropegia (Araneidae) 

7. Microlynyphia pusilla (Linyphidae) 


13.47% 

5.26% 

3.27% 

2.41% 

1.96% 

1.77% 

1.28% 


The proportion of wandering spiders in the community is much higher. 
The numbers of five species exceeded one per cent of the total. These are: 


1. Pachygnatha degeeri (Tetragnathidae) 28.38% 

2. Pachygnatha clercki (Tetragnathidae) 16.65% 

3. Xysticus cristatus (Thomisidae) 11.00% 

4. Oedotliorax apicatus (Linyphidae) 8.31% 

5. Araeoncus humilis (Lincyphidae) 1.03 % 


Both the w eb and wandering spiders constitute the basic part of the asso¬ 
ciations contained in the link C 3 and they contribute to 94.79 % of the total num¬ 
ber of this group on alfalfa. The remaining 56 species contribute to 5.2 % of the 
community. These are accessory species that occasionally occur in alfalfa 
cultures. Their role in forming ecological relations within the community under 
study is insignificant. 

Predatory ants (C 4 ). The successive link of the chain is composed of ants. 
Due to the four-year cycle of alfalfa cultivation without ploughing, various 
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Fig. 8. The structure of the aphid-aphidophage community in a forest ecosystem (for expla- 
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species of ants can not only penetrate but also inhabit alfalfa cultures. The 
species composition of Formicidae on alfalfa in Europe is not exactly known. 
In Czechoslovakia 9 species were recorded (StusAk 1962). In Hungary 3 species 
were found (Balogh and Loksa 1956) but this number seems to be understi- 
mated. This also seems to be the case in Italy, where 5 species of ants have 
been found on alfalfa (Giunchi 1952). In Poland the occurrence of six species 
of ants in alfalfacrops is probable (Pisarski, personal communication). Their 
species composition and role need further investigations. 

In some alfalfa cultures ants are important quantitative components 
of the biocoenoses. Stusak (1962) has reported that they contribute to 30% 
of the total number of Hymenoptera caught. Their ecological role should be 
investigated. In grassland ecosystems spiders contribute to 11-38% of the 
prey of ants (P^tal and Breymeyer 1969). Stusak (1962) indicates that in 
alfalfa cultures they also prey on aphids. 

Aphid-aphidophage community, including its chain of specialized pre¬ 
dators, developed in alfalfa crops also occurs in other crops and natural eco¬ 
systems. The structure of this community (Fig. 8) indicates that there is a great 
similarity among the main components (II, Cj, C 2 , C 3 ). In forests, however, 
higher links are more complex, in particular, link C 4 , i.e., that preying on the 
populations of web and wandering spiders. Besides ants, two components are 
included there: parasitic flies of the family Cyrtidae , the larvae of which develop 
in the body of spiders, and predatory wasps of the familly Psammocharidae , 
which prey upon spiders and utilize them as food for their larvae. Further 
links of the food chain in forests are composed of abundant community of insec¬ 
tivorous birds (C 5 ), and the final link is the community of birds of prey. These 
final links of the food chain are reduced in alfalfa cultures. Psammocharidae 
and Cyrtidae do not occur in this habitat. The role of insectivorous birds in the 
crops and their actual contribution to the energy flow through this chain are 
so far difficult to estimate. 


3. 2. 4. The chain of oligophagous parasites 

So far the trophic structure of the food chain the first link of which consists 
of specialized endoparasites of aphids is not fully recognized. Two independent 
factors contribute to this delay as compared with the study on predator 
food chain: small body size of individuals forming this group, which consequently 
results in a delay in taxonomic studies, and difficulties in collecting the data 
on parasitism, as they can only be obtained from the cultures of aphids collected 
in the field. Hence, the data on this group are incomplete and our opinions 
are of hypothetical character. This group comprises representatives of five 
families of parasitic Hymenoptera , including two families of primary parasites, 
and three families of secondary and tertiary parasites. 

Primary parasites (Cj) contain the representatives of the families Aphidiidae 
and Aphelinidae. The Aphidiidt^vNf&W&QQ. p*|nd in the material collected 
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by a sweep-net in the alfalfa cultures at Chylice in 1971 and 1972 they involve 
94.7% of the total number of individuals in C x . The Aphelinidae form only 
a small part of the group. The contribution of particular species to the total 


material of the trophic level C x is as follows: 

Aphidiidae: 1. Aphidius ervi 63. 8% 

1. Praon barb alum 19.7 % 

3. Aphidius urticae 9.7% 

4. Aphidius picipes 2.5% 

Aphelinidae: 5. Aphelinus hordei 2.1% 

6. Aphelinus chaonia 1.0% 

7. Aphelinus asycliis 0.6% 

8. Aphelinus humilis 0.2 % 

9. Aphelinus kurdjumovi 0.2 % 

10. Aphelius varipes 0.2 % 


The family Aphidiidae , which predominates by number in alfalfa cultures 
comprises oligophagous species adapted to parasitizing only several species of 
aphids. These species were obtained by collecting parasitized „mummies” 
of Acyrthosiplion pisinn. Three species, Aphidius avenae , A. volucre and Toxares 
deltiger mentioned as A. pisum parasites (Mackauer 1968, Stary, Remau- 
DriniE and Leclant 1971, Botjrnoville 1973) were not recorded, although 
A. avenae and A. volucre were present in the materials collected with a sweep- 
-net. The Aphelinidae contain polyphagous species, the hosts of which are not 
exactly known as yet. Among six species recorded so far with a sweep-net 
only one, Aphelinus asychis , was mentioned as a parasite of Acyrthosiphon 
pisum. The other species, including two most abundant, A. hordei and A. chaonia , 
have not been mentioned as parasites of A. pisum (Ferri^re 1965, Nikolskaja 
and JasnoS 1966). Their occurrence in the alfalfa cultures, food relations with 
aphids and their role in the control of A. pisum need further investigation. 

The association of hyperparasites contains three families of Hymenoptera. 
The species controlling the Aphelinidae are the less known. According to Specht 
(1969) the Aphelinidae are controlled by the Pteromalidae. Pschorn-Walcher 
(1957) reports that the Charipidae are parasites of the species of the genus 
Aphelinus. This information, however, should be supported. The group of para¬ 
sites of the Aphidiidae is more exactly known. Parasitism can be of one- or 


two-degrees (Fig. 9), so the food chain can also have two or three links. The 
intermediate link is formed by the Charipidae which are represented by five 

species in the following number proportions: 


1. Alloxysta scutellata 

48.7 % 

2. Charips fracticornis 

42.3% 

3. Charips viclrix 

5.6% 

4. Alloxysta crass a 

3.3% 

5. Pezophycta cursor 

0.2% 


http://rcin.org.pl 
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Fig. 9. The schematic representation of the trophic chain with parasitic Hymenoptera. 

http://rcin.org.pl 
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The Aphidiidae and Charipidae are attacked by the representatives of the 
two next families. The Ceraphronidae are less abundant and they are repre¬ 
sented by two species, Dendrocerus carpenteri and D . bicolor. The Pteromalidae , 
which are more abundant, have the following species relations: 


1. Asaphes suspensus 95.9% 

2. Coruna clavata 3.1% 

3. Asaphes vulgaris 0.5% 

4. Pachyneuron aphidis 0.5% 


Basing on the collected materials it is difficult to assess the parasitic re¬ 
lations among the three last families. If a two-degree parasitism is assumed, 
the group of secondary parasites comprises seven dominant species: 


1. Asaphes suspensus 31.4% 

2. Charips fracticornis 30.7 % 

3. Alloxysta scutellata 30.0 % 

4. Dendrocerus carpenteri 3.4% 

5. Charips victrix 1.7 % 

6. Alloxysta crassa 1.0% 

7. Coruna clavata 1.0% 


The Aphidiidae are mainly reduced by the first three species, Charipida- 
and Pteromalidae being dominants. The proportion of particular families of 
parasitic Hymenoptera in the sweep-net materials collected at Chylice, not ine 
eluding the Aplielinidae , was as follows: primary parasites, the Aphidiidae , 51.7 %; 
hyperparasites 48.3% (among them the Charipidae 30.7%, Pteromalidae 
15.8% and Ceraphronidae 1.8%). Further reduction in the numbers of the 
group is probably due to small spiders. 


3.3. Stability of the community structure 


Aphids and aphidophages associated with them represent a typical 
component occurring in all terrestrial ecosystems. Stability of the structure 
may refer to both the general structure of the community and the structure 
of its particular links. The former is discussed and illustrated (Fig. 7-8) in 
the previous section; solving this problem would excees the scope of the present 
work. But the species composition within particular links and number relations 
among the species can reflect the stability within particular components of 
the association in only one type of a culture. 

Interspecific relations in alfalfa cultures are effected by two independent 
factors. Alfalfa is a perennial plant, so a succession of species is observed 
for four years (Tischler 1971), the result of which is an enrichment in the 
species composition. The majority of the species of aphid-aphidophage com¬ 
munity occur in a number Polish lowland, hence each 
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□ a IHc [vgd 

Fig. 10. Percentage contribution of the dominants of the family Syrphidae on alfalfa in 
June 1973 (data from 30 samples from each field). A — Ciecierzyn (alfalfa two-years old), 
B — Czechow (alfalfa three-years old), C — Chylice (alfalfa four-years old), a — Melano - 
stoma mellinum, b — Sphaerophoria scripta , c — Platycheirus clypeatus, d — Sphaerophoria 
taeniata , e — others (Syrphus balteatus, S. corollae , Platycheirus peltatus , Syrphus vitripennis, 

Sphaerophoria rueppelli). 

community of the species being formed in alfalfa cultures is subjected to the 
relations existing in a giving section of landscape. 

Process of settling alfalfa by the community of ai>hidophagous Syrphidae 
is illustrated in Fig. 10. In the first and second years the cultures are inhabited 
by two dominant species, Melanostoma mellinum and Sphaerophoria scripta 
and by a number of accessory species, such as Syrphus balteaUis , S. corollae , 
S . vitripennis , Platycheirus peltatus and Sphaerophoria rueppelli . They contribute 
to 15% of the total community number. In the third year two other species, 
Platycheirus clypeatus and Sphaerophoria taeniata , settle and replace the main 
accessory species; number relations between two dominants and their contribution 
to the total community are not significantly changed. In the succesive years 
the development of the community is characterized by an increase in numbers 
of Platycheirus clypeatus , which partly replace one of the dominant species, 
Sphaerophoria scripta. The number relations in the last year of alfalfa growth 
indicate that the habitat is more diversified, which results in more abundant 
species composition and more balanced quantitative relations among the 
species of aphidophagous Syrphidae. 

Similarity in the species composition. Comparisons were made for three 
families ( Ghrysopidae , Goccinellidae and Syrphidae) in the four plots described 
above, and for parasitic Hymenoptera ( Apliidiidae , Gharipidae and Geraplironi- 
dae) in three fields — Chylice, Czechow and Golkowice. 

To estimate the similarity in the species composition, Makczewski and 
Steinhatjs’ index was used: 

S =- w - 100, 

htt^tehtyorg.pl 
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where a is the number of species occuring in one plot, b is the number of species 
occuring in another plot, and w is the number of species common to both the 
plots. 

Due to this index only two plots can be compared with each other; the 
results of the successive comparisons are presented in Tab. III. 


Table III. Similarity in the species composition of Chrysopidae (a), Coccinellidae (b), and 
Syrphidae (c) in the alfalfa cultures in Poland. A — Ciecierzyn, B — Czechow, C — Lomna, 

D — Chylice, E — Golkowice 
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66 
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100 
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75 
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D 

55 

75 
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Among the aphidophagous Syrphidae the most similar species composition 
was found in the five-year alfalfa at Lomna and Chylice (S = 88%). The crop 
fields were about 6 ha in area each. The greatest differences in the species 
composition was found between the three-years old alfalfa at Ciecierzyn and 
other fields. Only six aphidophagous Syrphidae were observed there, and also 
their number in the samples taken in that field was the lowest. The highest 
similarity in the species composition of the Coccinellidae was observed between 
the plots at Chylice and Czechow, and also between those at Chylice and Lomna. 
The species composition of the Chrysopidae in all plots was the same (S = 100 %), 
except at Lomna, where it differed from all other plots. 

The highest similarity in the species composition (S) was found for the 
Chrysopidae (from 67 to 100), and its lowest range was found in the Coccinellidae 
(from 60 to 78). The highest diversification of both species composition and 
similarity was in the Syrphidae (from 50 to 88). These data indicate that the 
species composition of specialized predators is the same in all plots, and as 
far as the Coccinellidae are concerned, the main part of the community, i.e., 
three-fourth of the species, occur in the majority of the plots. The highest 
diversification in the species composition was found for the Syrphidae ; only 
a half of the species of this group was present in all the plots and formed the 
bulk if the association. Moving the aphidophage Syrphidae to alfalfa cultures 
depends on the local conditions and the group of accessory species living in 
this crop is very variable. 

Slight differences were found when the index of similarity in species composi¬ 
tion was used for comparison of parasitic Hymenoptera community: Aphidiidae , 
Cliaripidae and Ceraphronidae . The species composition of the primary parasites, 
Aphidiidae , and the hyperparasites, Ceraphronidae (when not only sweep-net 
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materials were considered but also those from cultures) in the alfalfa at Chylice, 
Czechow and Golkowice was identical (S =100%). The species composition 
of the secondary parasites, Charipidae , was not much diversified (Tab. IV). 



B 

D 

E 

F 

B 

- 

80 

100 

100 

D 

80 
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100 

80 

E 

80 

100 
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80 

F 

100 

80 

80 

- 


Table IV. Similarity in the species composition 
of secondary parasites, the Charipidae , in the 
alfalfa cultures in Poland. B — Czechow, D — 
Chylice 1972, E — Golkowice, F — Chylice 1971 


Four species of this group of hyperparasites, namely Alloxysta scutellata , A. crassa , 
Charips fracticornis and Ch. victrix were represented in all three alfalfa fields. 
Only Pezophycta cursor was found exclusively at Chylice in 1971 and in Czechow 
in 1972. Therefore, it can be assumed that the Apliidiidae among the primary 
parasites and the Charipidae with the Ceraphronidae among secondary para¬ 
sites exhibit a very high stability of occurrence in the community of specialized 
parasites in alfalfa in Poland. 

Table V. Similarity in the domination of Chrysopidae (a), Coccinellidae (b), Syrphidae (c), 
Aphidiidae (d), Charipidae (e), and Ceraphronidae (f) in the alfalfa cultures, estimated by 
Renkonen’s number (Re). A — Ciecierzyn, B — Czechow, C — Lomna, — Chylice 1972, 

E — Golkowice, F — Chylice 1971 
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Similarity in the domination (Tab. V) was determined for three apliido- 
phagous families: Coccinellidae , Syrpliidae and Chrysopidae , using the Ren¬ 
konen’s number (Re) (Tab. V a-c). Due to this index the similarity in ,the 
quantitative structure of compared communities can be estimated (Balogh 
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1958). The highest similarity in the domination structure was found for Chrysopi- 
dae (91 > Ee > 75), in addition, this index lias the lowest variability. Great 
similarity in the domination structure was also found for the Goccinellidae (84 > 
Ee ^ 57), considerably different quantitave relations being found only between I 
the plots at Chylice and Czechow, while between other plots Ee > 70%. The 
lowest similarity in domination was found within the aphidophagous Syrphidae 
(76>Ee>45). The highest Ee values were at Lomna and Chylice and the 
lowest domination similarity was between the plots at Czechow and Lomna. 
This is a result of mutual replacing two main dominant species. At Czechow 
Sphaeroplioria swipta dominates decidely, while in the other plots S. scripta 
and Melanostoma mellium occur in similar numbers or M. mellium predominates, i 

Among oligophagous parasites (Tab. Y d-f) the highest domination simila¬ 
rity was found in the species of the family Ceraphronidae (98 ^ Ee > 78) and 
those of the family Aphidiidae (95 > Ee ^ 62). The lowest values were found 
in the species of the family Charipidae (84 ^ Ee > 72), the highest variability 
in this index being found in the Aphidiidae and the lowest in the Charipidae . 
Variations in the number structure of the specialized parasites over successive 
years were insignificant. The domination indices in alfalfa crops in 1971 and 
1972 were: Ee = 90 for the Ceraphronidae , Ee = 81 for the Charipidae and 
Ee = 77 for the Aphidiidae . 

Analysis of the dominations similarity indicates that the changes in the 
numbers of particular species may sometimes occur independently of others. 
Thus, the stability of the community can be estimated basing on the stability 
of the species in the crops under study. The technique of quantitative studies 
elaborated for phytosociological associations is also applied in zoocoenology. 
Kulczynski’s number (Ku) is used: 

c c 

_ "a + b 

Ku =-100, 

2 

where a is the sum of the values of stability indices (C) in the first community, 
b is the sum of the stability indices in the second community, and c is the sum 
of the minimum values for the species common in both the communities. 

The highest stability of the species composition in the study plots was 
found for parasitic Hymenoptera of the families Aphidiidae (99 ^ Ku 5* 83), 
Charipidae (93 > Ku ^ 75), and Ceraphronidae (94 ^ Ku > 73) (Tab. YI d-f). 

Among oligophagous predators the Chrysopidae and Syrphidae exhibited 
the highest stability (89 ^ Ku ^ 70). The range of the variability of the index Ku 
and its extremal values were identical for these two families (Tab. VI a-c). 
Lower but also high stability was found for Goccinellidae association (89 ^ Ku ^ 

^ 69), the range of the variability index being more limited than in the case 
of both the families earlier mentioned. 
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Table VI. Similarity in the stability of the species in the alfalfa cultures, calculated by 
Kulczynski’s number (Ku) for Chrysopidae (a), Coccinellidae (b), Syrphidae (c), Aphidiidae 
(d), Ckaripidae (e) and Ceraphronidae (f). A — Ciecierzyn, B — Czechow, C — Lomna, 
D — Chylice 1972, E — Golkowice, F — Chylice 1971 
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Analysis of species composition similarity, domination and stability of 
the three discussed aphidophagous families indicates that stable groups of 
Chrysopidae , Coccinellidae and Syrphidae species occur there, being enriched 
in each of the plots by accessory species common in the surrounding areas. 
Abundance of the community and quantitative relations among the species 
are different for different plots. The following factors influence the formation 
of aphidophagous fauna in alfalfa fields: 

1. Longevity of the crop — the species composition is enriched over succes¬ 
sive years of the crop growth. 

Table VII. Comparison of the numbers of aphid-aphidophage community in the alfalfa 

grown for forage and seeds 


Sym- 

bol 

1 

Trophic level 

Number of individuals 

in alfalfa 
grown for forage 

in alfalfa 
grown for seeds 

H 

Aphids 

28,633 

6,089 

Cl 

Association of pri¬ 
mary predators and 
parasites 

1,695 

647 

C 2 

Secondary preda¬ 
tors and parasites 

181 

87 
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2. The way of management — there are differences in the fauna between 
the alfalfa grown for forage and for seeds. There is a pronounced decrease 
in the number of aphids and further components of the food chain in alfalfa 
grown for seeds as compared with alfalfa grown for forage (Tab. VII). This 
is probably a result of lignifying the stems of flowering and maturing alfalfa, 
which lowers the availability of food for aphids and directly affects their re¬ 
production. 

3. Faunistic composition and domination relations in adjacent areas. 
This problem, which arises from direct comparison of species composition 
in different crops, needs further inwestigations. 


4. PHENOLOGY 


Effectiveness of interaction between particular components of the asso¬ 
ciation and aphids depends on the coincidence in their appearing 
with the number dynamics of aphids. Simultaneous appearence of aphids 
and aphidophages in potato crops was reported by Wengris (1964) and in 
beet crops by Jodko-Narkiewicz (1966). Adjusting the aphidophage appearence 
to aphid appearance mainly depends on the periodicity in aphidophage reproduc¬ 
tion because the successive generations of aphids overlap in time. Analysis of 
phenological data is based on the appearance of dominant species belonging 
to four aphidophagous families: Chrysopidae , Goccinellidae , Syrphidae and para¬ 
sitic Hymenoptera. 

The appearance and number dynamics of Acyrthosiphon pisum are very 
diversified within the area; both the onset of appearance and the periods of 
peak numbers are variable (the spring peak at Chylice occurs between June 
10 and 15, depression is in July 1-5, the autumnal peak in October 5-10; the 
respective dates at Golkowice are: June 25-30, July 15-20, September 15-20; 
at Czechow: June 5-10, July 25-30, September 15-20). 

The first generation in aphids appears in Poland at the end of April or 
at the beginning of May, then follows a rapid increase in numbers. The spring 
peak of appearance generally occurs at the second half of June (Fig. 11). It hap¬ 
pens, however, that an increasing trend is continued till mid-August. During the 
summer period a rapid decrease in aphid numbers is generally observed, which 
can last 10-60 days. In the early autumn the second period of number increase 
begins and the peak is observed in September or early October. A similar two- 
-peak curve of number dynamics occurs in alfalfa grown for both seeds and 
forage but the total number of aphid population in alfalfa grown for seeds 
is about five times lower. In all the i)lots under study two varieties of pea aphid 
occurred simultaneously: green and red, the former being the dominant and 
contributing to 86.6 % of the total aphid number at Golkowice, 97 % at Chylice 
and 95% at Czechow. http://rdn.Org.pl 
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a | | z 500 individuals 

1 ~d I I = 50 individuals 


b 



1 y l ~^vl 1 vli 1 vu! ' dc ' x xi ' 

Fig. 11. The appearance of predators in relation to the aphid appearance (Golkowice 1972). 
a — Acyrthosiphon pisum, b UW$-yd(ffflBe,Ofty/phccinellidae, d — Syrphidae. 
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Seasonal dynamics of both the varieties is identical; any differences were 
observed in the course of the curves among the plots. 

Appearance of adult predators and oligopliagous parasites coincides with 
the appearance of aphids and involves the whole period from May to November. 
The spring increase in the number of aphid population coincides with the number 
peak of the Coccinellidae and parasitic Hymenoptera , mainly Aphidiidae (Fig. 11). 
The activity of both these groups is the highest after emerging from winter 
shelters. While the period of the maximum numbers of the Chrysopidae and 
Syrphidae coincides with the summer minimum in aphid numbers. Totally 
different responses are observed in secondary parasites, the number of which 
is more or less similar over the whole period (V-X) with the slight maximum 
in August. 

The first adult Syrphidae were obserwed on alfalfa at the end of April. 
Under favourable weather conditions they appear in greater numbers in early 
May. The period of intensive migration extends to mid or even to the end of 
May. In the spring period females laying the eggs predominate; these are either 
the individuals that survived winter or those freshly emerged from pupae. 
Simultaneously a mass reproduction of Acyrthosiphon pisum takes place and 
due to this young larvae of the predatory Syrphidae are well supplied with food. 
Females die after laying the eggs and their number significantly decreases 
(Fig. 12). The development of the Syrphidae is continued for 3-4 weeks, depend¬ 
ing on weather conditions. At the end of June and in the first days of July a 
mass emergence of the new generation of several aphidophagous Syrphidae 
species occurs (Fig. 13). The peak of the migration is on the turn of July and 
August and it is followed by a decrease almost to zero. In September and Octo¬ 
ber only single individuals are caught. 

The first peak in Coccinellidae numbers (Fig. 14) is related to emerging 
from winter shelters five dominant species, the most important being Propylaea 
quatuordecimpuncata and Coccinella septempunctata. This first peak takes 
place in May, and then a decrease in the number is observed during June, 
July an August, except for Propylea quatuordecimpunctata , the number of 
which increases in August. Also Euszkowski (196.1a) observed the number peak 
of this species in alfalfa crops at Pulawy in May. Peak numbers of Hippodamia 
tredecimpunctata occurs is September. The total number of the Coccinellidae 
association is less variable over the season that the number of other aphido¬ 
phagous groups. 

The adult Chrysopidae were caught in May (Fig. 15); these were the re¬ 
presentatives of only one species, Chrysopa carnea. In June and July the 
larvae of Chrysopa appeared, the number of which gradually decreased during 
July and August. In July and August imagines appeared, which left the alfalfa 
fields in late August. From two remaining species, i.e., Ch. phyllochroma and 
Ch . commata , the former occurs in June and July, the latter till August. Neither 
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M o nths 

Fig. 12. The dynamics of numbers of Syrphidae recorded by the sweep-net (Golkowice 1972). 

of them exhibits variation in numbers and both of them represent rather 
supplementary component on the alfalfa. 

The course of the phonological changes in the aphid-aphidophage communi¬ 
ty in alfalfa cultures in Poland suggests that the control of aphid population 
by aphidophages is very effective. The changes in the number of predatory 
larvae of aphidophages are highly correlated with aphid population dynamics. 
Phenology of parasitic Hymenoptera needs further investigations; it is difficult 
to draw conclusions basing on the data available so far. On the turn of spring 
and summer a great damaging potential is directed against the aphids, while in 
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Fig. 13. Occurrence of the dominant Syrphidae species in the alfalfa cultures in 1972. a — 
Melanostoma mellhium, b — Sphaeroplioria taeniata , c — 8. scripta, d — Platycheirus peltatus. 
e — Syrphus corollae, f — S. balteatus , g — S. vitripennis. 


the second half of summer the changes in the numbers of Acyrthosiphon pisum 
are not conspicuously related to the activity of aphidophages, which are very 
scarce at that period. 


5. CONCLUSIONS 

The results of the study on the apliid-aphidophage association in alfalfa 
cultures in Poland can be summarized as follows: 

1. The applied quantitative techniques of material collecting, particularly 
the sweep-net technique and catch per unit time, provide a representative 
picture of the species composition of the aphid-aphidophage association if 
series of 15-25 samples, depending on the taxonomic group, are taken. 

2. The aphid-aphidophage association consists of five groups of organisms, 
besides A . pisum , reducing aphids: 1. omni- and polyphagous species, 2. poly- 
phagous predators, 3. oligophagous predators, 4. oligophagous parasites, 5. para¬ 
sitic fungi. All these groups contain 126 species. 

3. Three families of the oligophagous jnedators have the following number 
of dominant species: Coccinellidae — 6, Syrphidae — 7 and Chrysopidae — 3. 
The dominant species occur in all the plots and form a stable bulk of the asso¬ 
ciation. Locally the association is enriched in the accessory species the role 
of which is less important h^c^se^^h^irJow numbers. 
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Fig. 14. The occurrence of tlie dominant Coccinellidae species in the alfalfa cultures in 1972. 
a — Propylaea quatuordecimpunctata , b — Coccinella septempunctata , c — Coccinula quatuor - 
decimpunctata, d — Hippodamia tredecimpunctata, e — Typliaspis sedecimpunctata . 
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Fig. 15. The occurrence of Chrysopidae on the alfalfa in 1972. a — Chrysopa earned, 
b — Ch. phyllochroma, c ^ Ch^ commfl^^d ^ Chrysopidae larvae. 
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4. Among the primary parasites of the oligophagous predator group the 
high stability of occurrence is observed in Apliidiidae , and among secondary 
parasites in Charipidae and Ceraphronidae. Instead, the species composition 
of Aphelinidae is not stable. 

5. In the number dynamics of A. pisum two peaks were recorded. During 
the spring-summer appearance the synchronization in the number dynamics 
of aphidophages is observed. During the autumnal appearance aphidophages 
are scarcely represented. 
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STRESZCZENIE 


[Tytul: Kompleks faunistyczny mszyce-afidofagi 11 a uprawach lucerny w Polsce. 
I. Struktura i fenologia kompleksu]. 

W pracy podj^to prob^ ustalenia modelu struktury ukladow ekologicznycli 
w kompleksie gatunkow mszyce-afidofagi na lucernie w oparciu o koncepcj? 
sieci troficznej (rys. 5). Lucerna jest w tym modelu producentem (P), mszyca 
grochowa Acyrthosiplion pisum — roslinozercq, (H). Nastepnym ogniwem sq, 
konsumenci pierwszego stopnia (Cj). Zaliczamy tu gatunki zwierzq,t bezposrednio 
lub pofirednio zwiq,zane z mszycami jako bazq, pokarmowq, (rys. 6, 7). W obr^bie 
czlonu (C 2 ) lancucha pokarmowego marny pasozyty wyspecjalizowane w re- 
dukcji okreslonych gatunkow nalezq,cych do poprzedniego ogniwa lancucha 
(Ci) (rys. 7). Kolejnym komponentem sq, drapiezniki (C 3 ) o malej specjalizacji 
pokarmowej, reprezentowane zarowno przez pajqki sieciowe, jak i w^drujqce. 
Dalszym ogniwem lancucha sq, drapiezne mrowki (C 4 ) redukujq,ce mi§dzy innymi 
paj^ki. Zarowno pajqki (C 3 ) jak i mrowki (C 4 ) ze wzgl^du na malq, specjalizacja 
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pokarmowq> rownolegle eksploatujq, wszystkie poprzedzaj^ce ogniwa hetero- 
trofow (H, C n C 2 ). 

Bardzo skomplikowane sq> stosunki panuj^ce w lancuchu pasozytow wyspe- 
cjalizowanych. W sklad kompleksu wdhodzq, przedstawiciele pi^ciu rodzin 
blonkowek, z czego Apliidiidae i Aphelinidae sq, pasozytami I stopnia, Charipidae 
II, a rteromalidae i Geraphronidae II i III stopnia (rys. 9). Rozpoznanie struktury 
troficznej w obr^bie tego zespolu blonkowek jest jeszcze bardzo niepelne i ma 
charakter liipotetyczny. 

W dalszej cz^sci pracy skoncentrowano si§ na kwestii stalosci struktury 
kompleksu mszyce-afidofagi na polach lucerny. Ustalono sklad gatunkowy 
w obr^bie poszczegolnycli ogniw oraz stosunki iloSciowe zachodzq*ce mi^dzy 
poszczegolnymi gatunkami. Przeprowadzono analiz^ podobienstwa skladu ga- 
tunkowego, dominacji oraz stalosci gatunkow opierajq»c si^ na wzorach Mar- 
czewskiego i Steinhausa (S), Renkonena (Re) i Kulczynskiego (Ku). 
Ustalono, ze na lucernie w Polsce wystepujq* stale kompleksy gatunkow afido- 
fagicznycli z takich grup owadow jak Chrysopidae , Syrphidae i Coccinellidae. 
Ponadto wyst^pujq. jeszcze gatunki akcesoryezne, ktorych obecnosc jest uwarun- 
kowana skladem gatunkowym i stosunkami strukturalnymi zachodzq,cymi 
w najblizszym otoczeniu badanego pola. Fauna lucerny znajduje si^ pod silnq, 
presjq* stosunkow panujq»cych w danym obszarze strefy krajobrazowej. 

Na struktury fauny badanego kompleksu oddzialuje takze sposob 
uprawy lucerny. Wyraznie widac zmniejszenie si^ liczebnosci fauny przy uprawie 
lucerny nasiennej (tab. YII). Rowniez wiek uprawy odgrywa powaznq. rol?: 
w pierwszym roku zaznacza si$ wyrazna sukcesja gatunkow i stopniowe wzbo- 
gacanie fauny w kolejnycli latacli (rys. 10). 

Nalezy zaznaczyc, ze struktura zbadanego kompleksu mszyce-afidofagi 
odnosi siQ tylko do pol lucerny uprawianej na terenie Polski, juz na poludniu 
Europy w Italii czy na W^grzech zmienia siQ sklad gatunkowy, w mniejszym 
jednak zakresie struktura kompleksu. Wchodzq, tu gatunki pontyjskie lub 
srodziemnomorskie — charakterystyczne dla kompleksow faunistycznych po- 
ludniowej Europy. 

Badania skoncentrowane byly tylko na jednym gatunku mszycy — Acyr- 
\ thosiphon pisum. 1 )rugi gatunek — Therioaphis trifolii byl polawiany na badanycli 
polach lucerny sporadycznie, w pojedynczycli egzemplarzach jedynie w Golko- 
wicach i Chylicach. A. pisum wyst^puje na wszystkich badanych polach w po- 
staci dwu ras — zielonej i czerwonej. Rasa zielona jest wyraznym dominantem 
i stanowi 86,5-97 % w stosunku do rasy czerwonej. Dynamika sezonowa wyst§- 
powania obu ras jest identyczna na wszystkich badanych polach. 

Pojaw drapiezcow i pasozytow wyspecjalizowanych pokrywa si§ w czasie 
z pojawem mszyc i obejmuje caly okres maja do listopada. Dynamika sezonowa 
liczebnosci mszyc przedstawia si§ w formie dwuszczytowej krzywej, ktorej 
maksimum x>rzypada na czerwiec i wrzesien. W ciq»gu lipca i sierpnia nast^puje 
gwaltowny spadek liczebnosci (rys. 11). Przyczyny tego zjawiska nie sq» doklad- 
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nie poznane. Duzq, rol§ odgrywa tu zapewne redukcja spowodowana przez 
kompleks afidofagow, ale prawdopodobnie i warunki termiczne wplywaj^c 
na mechanizm biologiczny mszyc powoduj^ ten regres. 

Zwraca uwag§ takze fakt, ze liczebno^e afidofagow, a tym samym ich 
udzial w redukcji mszyc jest duzo wi^kszy podczas wiosennego ich pojawu, 
niz na jesieni. 


PE3H3ME 

[3arjiaBae: OayHHCTHHecKHH KOMiuieKC TAH-ac})HAO(j)arH KyAbTypbi jnonepHbi b riojibme. 
I. CTpyKTypa h (J)eHOJioriM KOMnjieKca] 

B padoTe npeAnpHHATa nonbiTKa ycTaHOBneHna moacah OKOJiorHHecKHx B3anMoc- 
BH3eH b coodmecTBe TAH-ac|)HAO<j)arH jnouepHbi Ha ocHOBaHHH KOHuemjHii nameBOH 
ceTH (pHC. 5). B 3toh moacah jnouepHa abaactca npoH 3 BOAHTejieM (P), ropoxoBaa Tjia, 
Acyrthosiphon pisum — (})HTO<})aroM (H). CAeAyiomee 3BeH0 cocTaBJiaioT opraHH3Mbi 
nepBoro Tpo(j)HHecKoro ypoBHa (C x ). K hhm othocatca bham auiBOTHbix, jxjul KOTopbix 
tah cjiy>KaT HenocpeACTBeHHo hah nocpeACTBeHHO icax xopMOBaa 6a3a (pnc. 6 h 7). 
B npeAeAax CAeAyiomero Tpo(})HHecKoro ypoBHa uenn nHTaHna (C 2 ) HaxoAaTca napa3HTbi, 
KOTopwe cnenHaAH3HpoBaAHCb b peAyKAHH onpeAeAeHHbix bhaob, npHHaAJreacamHX 
k npeAWAymeMy 3BeHy (Q) nenn nHTaHna (pnc. 7). OaepeAHbiM 3 bchom aBAaioTca 
XHIH.HHKH (C 3 ), npeACTaBAeHHbie nayxaMH, TeHeTHbiMH h 6poAaHHMH, CAa6o cneunaAa- 
3npoBaHHbie c tohkh 3peHHa hx nHTaHna. flaAbHenmee 3BeHO (C 4 ) cocTaBAaioT XHmHbie 
MypaBbH, orpaHHHHBaiomHe Tame h koahhcctbo nayxoB. IlocKOAbKy h nayKH (C 3 ), 
h MypaBbH (C 4 ) odAaAaiOT MaAOH H36HpaTeAbHocTbio no OTHomeHHK) k nume, ohh 
H cnoAb3yioT Bee npeAbiAymne 3BeHba reTepoTpo<j)OB (H, C 1? C 2 ) OAHOBpeMeHHO. 

OaeHb CAoacHbie othoihchha HadAioAaiOTca b 3BeHe cnenH(})H4ecKHX napa3HTOB. 
B cocTaB coodmecTBa BxoAaT npeACTBHTeAH 5 ceMencTB nepenoHaaTOKpbiAbix, H3 ko- 
Topbix Aphidiidae h Aphelinidae ABAAiOTca napa3HTaMH I CTeneHH, Charipidae — II, 
a Pteromalidae h Ceraphronidae — II h III CTeneHH (pnc. 9). TpotJmaecKaa CTpyKTypa 
rpynnbi nepenoHraTOKpbiAbix H3yaeHa eme oneHb HeAOCTaTOHHO h hocht rnnoTeTH- 
necKHH xapaKTep. 

B cAeAyiomHM pa3AeAe BHHMaHne KOHneHTpHpyeTca Ha Bonpoce nocToaHCTBa 
CTpyKTypbi coodmecTBa tah— a(j)HAO(J)arH Ha noAax AiouepHbi. YcTaHOBneH bhaoboh 
cocTaB b npeAeAax OTAeAbHbix 3BeHbeB h KOAHaecTBeHHbie OTHomeHna oTAeAbHbix bhaob. 
npOH3BeAeH aHaAH3 CXOACTBa BHAOBOTO COCTaBa, AOMHHHpOBaHHa H nocT OAHCTBa 
bhaob no 4>opMyAaM MapaeBCKoro h IIlTaHHxay3a (S), PeHKOHeHa (Re) h KyAbHHH- 
ckoto (Ku). ycTaHOBAeHo, hto b IIoAbme BCTpeaaioTca Ha niouepHe nocToaHHbie acco- 
UHaiXHH BHAOB-a(J)HAo4)aroB, npHHaAAeacamHX k TaKHM ceMeHCTBaM HacexoMbix, xax 
Chrysopidae, Syrphidae h Coccinellidae. KpOMe hhx BCTpeaaiOTca euie Tame bhabi 
axueccopHbie, npncyTCTBHe KOTopbix o6ycAOBAeHO BHAOBbiM cocTaBOM h CTpyKTypaAB- 
HbiMH cooTHomeHHaMH, r ocno act By ioiu,hmh b GAHHcamneM oKpy>xeHHH HCCAe Ay eMor o 
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nojifl. OayHa AioijepHbi HaxoAHTca noA chabhum B03AeHCTBneM ycAOBHH, xapaKTepHbix 
Aaa AaHHoro jiaHAiua(J)Ta. 

OayHHCTHuecKaH CTpyKTypa HCCAeAyeMoro cooGmecTBa 3aBHCHT Taoce ot cnocoGa 
B03AejibiBaHHa jnouepHbi. Flpn B03AeAbiBaiiHH ccmchhoh AioijepHbi nponcxoAHT neTKoe 
cHimeHHe hhcachhocth (JmyHbi (Ta6ji. 7). MMeeT 3HaneHHe TaKvKe B03pacT KyjibTypbi: 
Ha nepBOM roAy o6o3HaHaeTca Heron cyKueccnn bhaob h nocTeneHHoe oGoramenne 
(J)ayHbi b nocjieAyioiUHe toabi (phc. 10). 

CjieAyeT oTMeTHTb, hto onncaHHaa CTpyKTypa HCCAeAyeMoro cooGmecTBa TAH-a([>H- 
Aotjjarn othochtch TOJibKO k KyjibType JiiouepHbi na TeppHTopHH riojibuiH. Ha lore 
EBponbi — b MTajiHH hjih b BeHrpHH, ero bhaoboh cocTaB H3MeHneTcn 3a cneT noHTH- 
HeCKHX HAH CpeAH3eMHOMOpCKHX BHAOB, XapaKTepiIblX AJ1H (jiayHHCTHHeCKHX KOMHACKCOB 
k»khoh EBponbi. CTpyKTypa ace cooGmecTBa H3MeHneTCH b MeHbuien CTenenn. 

MccAeAOBaHHB Gmah cocpeAOToneHbi TOAbKo Ha oahom BHAe tah — Acyrthosiphon 
pisum ; BTopoii bha — Therioaphis trifolii , BCTpenaAcn Ha HCCAeAOBaHHbix noAnx AiouepHbi 
cnopaAHHecKH — eAHHHHHbie ero aoeMnAnpbi Gmah HanAeHbi TOAbKo b Foakobhuax 
h XbiAHuax. A. pisum BCTpenaeTCA Ha Bcex HCCAeAOBaHHbix noAnx b bhac 2 pac — 3eAeHOH 
h KpacHOH. Paca 3eAeHan AOMHHHpyeT, cocTaBAnn 86,5-97% no othohjchhio k pace 
KpacHOH. ^HHaMHKa BCTpenaeMOCTH o6enx pac Ha npoTn>KeHHH ce30Ha Ha Bcex hccacao- 
BaHHblX nOAHX OAHHaKOBa. 

FIoABAeHHe xhiahhkob h cneuH(|)HHecKHx napa3HTOB npnypoHeHo ko BpeMeHH non- 
bachha TAen h BCTpenaioTcn ohh Tax, xax h tah, Ha npoTnnceHHH Bcero nepHOAa OT Man 
AO HonGpn. Ce30HHan ahhbmho hhcachhocth tach npeACTaBAneT coGoio AByBepuiHH- 
HyiO KpHByiO, BepiHHHbl KOTOpOM npHXOAATCA Ha HIOHb H CeHTflGpb. Ha npOTflaceHHH 
hioah h aBrycTa nponcxoAHT pe3Koe naAeHHe nx hhcachhocth (pnc 11). npHHHHbi 3 toio 
HBA eHHH H3yneHbi HeAOCTaTOHHO. EoAbinyio poAb HrpaeT, no Been BeponTHOCTH, peAy- 
kuhh, Bbi3BaHHaa BHAaMH-a4)HAO(J)araMH. TeMnepaTypHbie ycAOBHH MoryT, no-BHAHMOMy, 
Taoce 0Ka3biBaTb bahahhc na GHOAOTHHecKHH MexaHH3M tach, Bbi3biBan 3 tot perpecc. 

HncAeHHOCTb atJwAocfjaroB, a 3thm caMbiM h hx ynacTHe b peAyKUHH tach, ropa3AO 
6oAbine b nepnoA hx BeceHHero nonBAeHHH neM oceHbio. 
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